This paper reports findings among adolescents of the impact of Well London, a programme of wellbeing interventions delivered across 20 deprived neighbourhoods of London using a community engagement model. 1,254 adolescents were surveyed from matched intervention and control areas. There was no significant intervention effect on the main outcome measures: unhealthy eating; physical activity and mental health. Factors influencing the results may include the possibility that the communities defined by the cluster randomised controlled trial (CRCT) were not an accurate reflection of the adolescent's natural community, and interactions within the school environment in particular could have led to a dilution of effect.
Introduction
The relationship between social deprivation and health inequality has become increasingly apparent, particularly in high income countries (Marmot, 2010; Buck & Frosini, 2012) . In recent years there has been a move towards a more collaborative approach in implementing health interventions which utilise the skills and resources available within communities themselves (NICE, 2008; Foot & Hopkins, 2010) . It has been suggested that community engagement models for delivering health interventions can have a wider impact beyond the intervention itself by increasing the control people have over their environments (Wallerstein, 2002; O'Mara-Eves, Brunton, McDaid, Oliver, Kavanagh, Jamal, Matosevic, Harden & Thomas, 2013) and enhancing social support networks which can in turn can lead to a buffering effect against the causes of poor health (Elliot, Byrne & Shirani, 2012; Ozbay, Johnson, Dimoulas, Morgan, Charney & Southwick, 2007) . However, community engagement interventions are acknowledged to be difficult to evaluate because of their size, complexity, speed of roll-out and their (usually) limited duration. There is therefore, little evidence for the effectiveness of the community engagement approach and a need for more good quality evaluation (Elliot, Byrne & Shirani, 2012; Milton, Attree, French, Povall, Whitehead & Popay, 2011) .
Interventions to regenerate areas of deprivation are not new; early examples included the implementation of Peter Hall's Enterprise Zones (Green, 1991) in areas like Canary Wharf in London (UK) and the Evansville Enterprise Zone in Indiana (USA). While these were primarily targeted at stimulating the local economy by attracting new business, other Area-Based Initiatives (ABI's) in the UK, focussed more on developing communities in terms of health and wellbeing. Health Action Zones in the 1990's and The New Deal for Communities (initiated by the Labour government in 1998) were two such schemes that predicated the Well London Programme in the UK. The New Deal for Communities, implemented in 39 areas achieved statistically significant improvement in 32 of their 36 core indicators (including crime, education, health, community and physical environment). However, as far as the authors are aware none of these have been evaluated with the rigour of the Well London Programme.
The Well London Programme used a co-production approach, where members of the community were included on an equal basis with professionals and volunteers in the conception, development and delivery of the interventions. The term co-production was originally used by American academic Elinor Ostrom in the 1970's to highlight a lack of recognition of service users in service delivery. The co-production approach "challenges the assumption that service users are passive recipients of care and recognises their contribution in the successful delivery of a service" (Cahn, 2000 cited in Realpe & Wallace, 2010 .
They have grown in popularity in the UK as a way of individualising health services and the Well London Programme was an early adopter of the approach. Key principles identified as underlying the Well London programme included: building a collaborative relationship with local communities; discovering what is unheard; privileging community knowledge and experience; and working with whole systems (Sheridan, Adams-Eaton, Trimble, Renton & Bertotti, 2010) . Interventions were rolled out over a 3 year period (including 3 months of community engagement) in each of the 20 communities, although individual start dates were staggered.
As part of the community engagement process, local residents were invited to community cafes and asked for their views on the types of intervention that they thought would benefit health among adolescents from areas of deprivation in London their area the most. This is a similar approach to Community Based Participatory Research (CBPR), an orientation to research that focuses on "relationships between academic and community partners, with principles of co-learning, mutual benefit, and long-term commitment." (Wallerstein & Duran, 2006 p.312) . CBPR is often used as a way of promoting health interventions in communities, for example, in addressing health disparities in cancer in the US (Simonds, Wallerstein, Duran & Villegas, 2013) .
The 20 boroughs of London in which the Well London areas of deprivation were located represent a rich diversity of cultures and ethnicities. The more centrally located boroughs tended to be more diverse, while others were more likely to represent one or two ethnicities in greater numbers. The difficulties of accessing minority and ethnic communities in health interventions of this sort are well known (Netto, Bhopal, Lederle, Khatoon, & Jackson, 2010) , and the community engagement process of the Well London project was prioritised as key to the development of the interventions in each area. Local volunteers were active in recruiting a representative mix of residents for the community cafes, offering language support and childcare in the form of a crèche. In terms of the adolescent evaluation, it was not possible given the resources available, to offer specific language support to participants. However, the majority had good enough English language skills that they could fill in the questionnaire unaided and in several cases friends helped to translate.
The Well London Adolescent Survey presents the results amongst adolescents from a cluster- Derges, Clow, Lynch, Jain, Phillips, Petticrew, Renton, & Draper, 2014) . Baseline data were collected for both adults and adolescents prior to the implementation of the health interventions to confirm that the intervention and control groups were balanced and well-powered (Phillips, Renton, Moore, Bottomley, Schmidt, Lais, Yu, Wall, Tobi, Frostick & Clow, 2012) .
Why adolescents?
Adolescents are an often forgotten group assigned to either adult or child categories. The protective nature of youth means that adolescents often exhibit good health and any emotional or behavioural problems are dismissed as part of normal development (Toumbourou, Patton, Sawyer, Olsson, Webb-Pullman, Catalano & Godfrey, 2000) .
However, adolescents from low socio-economic backgrounds are often "more likely to engage in health-risk behaviours, and are more exposed to risk factors such as poor nutrition, low levels of exercise and limited access to good quality services" (Hagell & Coleman, 2012 p5 ). There has been an increasing interest in how best to engage adolescents in their community (Checkoway & Gutierrez, 2006) and facilitate their role in community change in order to improve wellbeing (Wang, 2006) . Adolescence represents a final opportunity to intervene, and the evaluation of the effectiveness of early health interventions that have the potential to lead to the adoption of healthy lifestyles, is therefore of great importance.
One criticism often levelled at research carried out at the community level is that residents' definitions of what constitutes their community may differ significantly from commonly used administrative definitions such as postal areas (Coulton, Korbin, Chan & Su, 2001) . This can be particularly true of adolescents who may spend the bulk of their time at schools that are based a considerable distance from their home, and research indicates that adolescent health among adolescents from areas of deprivation in London perceptions of their neighbourhood may differ considerably from their parents (Burton, Price-Spratlen & Spencer, 1997) . It has been well documented that peers and teachers, as well as parents, exert a strong influence on adolescent behaviour and research has found perceived peer support to be the most influential factor on the adoption of prosocial goals and behaviour in adolescence (Wentzel, 1997) . Well London differed from other evaluations of community health interventions in that it recognised the value of collecting data directly from adolescents themselves, as opposed to via parents and carers. In this study, schools were involved in the recruitment and data collection stages of the evaluation, but were not recognised specifically for their important role as part of the adolescent's community (Osterman, 2000) which may ultimately have contributed to the null findings.
Well London's primary aims of increasing mental wellbeing, levels of physical activity and healthy eating, feature widely within the literature, as do themes of community engagement. However, with interest in the use of co-production techniques in the implementation of health interventions increasing in the UK, this study has much to contribute to the existing data in terms of the rigour of the evaluation and the learning derived from the evaluation process.
Method The Intervention
Well London is a multi-component, community-engagement programme for improving The main aims of the Well London programme were to:
1. Improve mental wellbeing by increasing user-involvement in the design and running of projects, developing preventative approaches for common mental health problems, tackle stigma to change community perspectives of mental health and positively promote mental health;
2. Increase levels of physical activity by focussing on the most sedentary individuals, promoting incorporation of physical activity into daily routines and improving the ability of communities to organise and run activities that provide opportunities to take part in physical activity;
3. Increase levels of healthy eating by increasing access to healthy foods and increasing knowledge of healthy foods and improving food skills. .
Community consultations took place within each intervention LSOA and projects were adapted to community preferences in line with current best practice. (Hawe, Shiell & Riley, 2010; Craig, Dieppe, Macintyre, Michie, Nazareth & Petticrew, 2008) . Individual projects were developed from a number of over-arching themes (see Appendix 1). Below is an example of some of the projects developed in one particular area (LSOA); Greenwich Common: Table 1 Examples of the intervention in the Greenwich Common LSOA.
Project theme Description Examples in the Greenwich Common LSOA Healthy Spaces
Improving the quality of local public spaces.
The Barnfield Estate Arts Project. Be Creative, Be Well Supporting and promoting cultural activities, social networks and social capital.
'Stream' a community song and music project.
Eatwell Improving access to healthy food.
Community feasts held.
DIY Happiness
Activities based around positive psychology theory designed to reduce stress and promote psychological resilience.
A ten-week flower arranging course.
Changing Minds
Raising awareness of mental health issues.
Food and mood sessions.
Activate London
The promotion of local activities.
Women only gym sessions. containing the most deprived 11% were chosen and within these boroughs, the four most deprived LSOAs were identified. One of these four was then randomly allocated as the intervention LSOA and one as the control LSOA with the proviso that they were not next to each other within the borough. A baseline survey carried out in the classroom environment was used to measure outcomes before the interventions, and again after the interventions had been carried out. The trial registration is: ISRCTN68175121 and more details of the trial design and analysis plan can be found in the baseline survey paper (Phillips, Renton, Moore, et al. 2012 ) and the protocol paper (Wall, Hayes, Moore, et al., 2009) . Study Objectives Surveying took place in 45min sessions, within school hours and students completed the questionnaire independently under the supervision of a researcher together in a classroom.
Parents were given the opportunity to withdraw their child via an opt-out consent form beforehand, and adolescents were asked for their consent to participate in the research on the day of the survey. Very few parents and children refused to take part. The majority of the children who did not participate were unavailable due to exams, other school activities or were absent on the day (Frostick, Phillips, Renton & Moore, 2016) . 1
Description of schools and participants
The adolescent participants were aged between 11 and 16 years and attended 67 state secondary schools across the 20 London boroughs. These were both mixed and single-sex health among adolescents from areas of deprivation in London and included academies, faith schools and community schools. Although participants accessed the survey via their school; they were recruited at the area (LSOA) level. In some cases schools had participants from only one LSOA and other schools had participants from several different LSOA's, both control and intervention. There was some overlap of participants between the baseline and post-intervention data collection as many of the same schools were involved in both data collection time points. There were also many changes occurring in the state school system in the period between baseline and post-intervention data collection (e.g. many became academies or took part in the Building Schools for the Future programme) which may have had an effect on the school's ethos, management and catchment area. Most of the schools were also taking part in other wellbeing interventions (e.g. the Healthy Schools initiative) concurrently (Frostick, Phillips, Renton et al., 2015) .
Sample size
The original sample size calculations are published in a trial design paper (Wall, Hayes, Moore, et al., 2009 ) together with updated power calculations, based on the between-cluster coefficients of variation estimated from the baseline survey (Phillips, Renton, Moore et al., 2012) . These sample calculations were based on baseline between cluster variation and the trial was powered to detect a 14% decrease in the negative mental health SDQ score due to effect of intervention. The randomisation procedure used to select neighbourhoods (LSOA's) of deprivation was as follows:
1. The 20 London boroughs containing the most deprived 11% of LSOAs were identified;
2. Within each of these 20 boroughs, the four most deprived LSOAs (based on the IMD) were identified; health among adolescents from areas of deprivation in London 3. Local authorities and health professionals were asked to select two LSOAs, which were not geographically contiguous, from the four identified in their borough; 4. Random allocation was used to assign one of the LSOAs to the intervention and the other became the control site (Phillips, Renton, Moore et al., 2012) .
Statistical analysis
Unadjusted effect-estimates of the outcomes were calculated by comparing intervention and control groups. We also calculated adjusted effect estimates to test for the effect of imbalances in the distribution of some participant characteristics between the intervention and control LSOAs despite randomisation (Saquib, Saquib & Ioannidis, 2013) . We also performed subgroup analysis to obtain the effect of the intervention on participants by their school year, gender and ethnicity. All analyses were conducted in STATA version 13.1.
Unadjusted analysis:
For the continuous outcomes we considered the differences in means between the control and intervention group. The mean difference between intervention and control clusters for continuous outcomes were tested by paired t-test.
Adjusted analysis: Effect estimates adjusted for covariates (borough, school year, gender, ethnicity and the mean of the baseline measurements for the LSOAs) were calculated in a two-stage process as described by Hayes and Moulton (2009 to generate a total SDQ score. The higher this score, the higher the level of measured distress.
Physical Activity: This was evaluated using the PAQ-A (Kowlaski, Crocker, & Faulkner, 2007) , a well-validated tool for measuring physical activity in adolescents. Participants were asked about the type and frequency of their physical activity and their answers were measured on a 5-point Likert scale of increasing participation. The higher the score, the higher the level of physical activity.
Unhealthy eating:
The three questions used to measure the unhealthy eating score were: How often in the last week did you eat a) chips, b) sweets or chocolate and c) soft drinks containing sugar? The questions were adapted from similar questions used in the RELACHS study (Stansfeld, Haines, Booy, Taylor, Viner & Head, 2003) . Respondents completed a Likert scale to indicate the frequency of consuming each of these items (scores: 1, 'hardly ever'; 2, 'once or twice a week'; 3, '3-4 times a week'; 4, 'almost every day'; 5, 'every day without exception'). The unhealthy eating score was calculated as the mean response across these three items, resulting in a scale with possible values ranging from '1' indicating very low consumption, through to '5' indicating daily consumption of these items.
Results
Findings from the baseline survey showed that the sociodemographic characteristics and main outcome measures reported by respondents were broadly similar in the intervention and control neighbourhoods. These baseline findings have been reported in more detail elsewhere (Phillips, Renton, Moore et al., 2012) . The follow-up surveys were completed by 1254 respondents (44.7% were from the intervention neighbourhoods and the remaining 55.3% came from the control areas). There were a slightly higher proportion of female respondents in the intervention neighbourhoods (Table 1) . Other sociodemographic characteristics reported by respondents at follow-up were broadly similar in the intervention and control neighbourhoods. 
Outcomes
Unadjusted and adjusted measures of intervention effects. There were no statistically significant differences in the main outcome measures between the intervention and control groups at follow-up. The mean differences between in the main outcome measures are shown in Table 2 . Analyses adjusted for borough, school year, gender, ethnicity and the mean of the baseline measurements for the neighbourhood also showed no statistically significant differences in outcome measures between intervention and control neighbourhoods (Table 3) .
Subgroup analysis. Subgroup analyses did not show any evidence of differences in the main outcome measures between intervention and control neighbourhoods by school year, gender or ethnicity.
Discussion
The Well London Programme used a community engagement model to implement wellbeing initiatives across 20 of the most deprived areas (LSOA's) in London (Wall, Hayes, Moore et al., 2009 ) Drawing on the strengths, skills and expertise of local people is becoming an increasingly popular way of implementing health interventions and there is a need for rigorous evaluation of these projects.
Similarly to the adult evaluation , the postintervention Well London Adolescent Survey found no significant difference between the intervention and control areas for any of the outcome measures. This is in contrast to results from the qualitative evaluation (Derges, Clow, Lynch et al., 2014) which concluded that there were improved wellbeing and social outcomes for people who were directly engaged with the programme. This supports the underlying theory of empowerment and transformation but not the extended benefits to the wider community.
Other than an absence of actual effect, there could be several factors influencing the results of the adolescent evaluation. In the adult outcomes paper, discuss the possible effects of high population churn leading to a reduction of direct effect and of individuals moving out of the area as a direct consequence of the intervention before the evaluation took place. The diverse ethnic communities represented in the 20 London boroughs may not have been accessed effectively at either the community engagement stage, intervention delivery stage or evaluation stage of the project, and this may have contributed to the null findings. However, previous research into adolescents from similar areas in London concluded that social class operates in a similar way for all ethnic groups with no health among adolescents from areas of deprivation in London specific mitigating "ethnic effect" (Rothon, 2007) . This is supported by the sub-group analysis which found no difference in the findings by ethnicity.
Other contributing factors could be sampling bias and questionnaire imprecision. In the adolescent survey there were higher numbers of younger children taking part as the older year groups at school tended to be caught up in preparation for exams and mock exams. Many of the schools felt it was inappropriate for the older children to miss classes to complete the survey for these reasons and the older children were more likely to withdraw consent on the day. An 11-16yr old group presents a wide range of ability to measure accurately with a questionnaire, and there was a balance to be achieved in the choice of validated measures that were used in the adolescent survey between sensitivity, and the potential to capture more data from the older, more able children (at the risk of losing some of the younger ones through lack of comprehension). Participants with English as a second language sometimes also struggled to complete the questionnaire and there were limited resources available to work one-to-one with these children. Although all participants were ensured confidentiality before they agreed to take part, the fear of disclosing sensitive information (e.g. drug and alcohol use) could also have played a part. There was also limited time and resources to roll out the interventions and as there were different interventions in different areas it was not always clear at what type of intervention at what level might have an effect. also make the point that the geographical communities measured may not necessarily map neatly onto actual communities in these areas. This is particularly true for adolescents as their school community may be much more diverse than the local population suggests. Students often travel away from where they live to go to school (for example in the case of faith schools) and this in turn could have led to a health among adolescents from areas of deprivation in London dilution effect of the interventions as adolescents from other areas may have taken part with their more local friends. Although the adolescents were recruited on the basis of their postcode, the survey was carried out in their school environment. While some of the schools were located within a particular LSOA and only had pupils from that LSOA attending, in many cases, particularly within the smaller and more centralised London boroughs, there were a mixture of participants from several different LSOA's and these could be both control and intervention areas. It is therefore highly likely that participants were spending time with friends outside of their home LSOA and potentially in other areas involved in the project. In the process evaluation of the Well London Project two-thirds of participants were found to live outside the trial neighbourhood.
It is not just the geographical location and catchment area of the schools that may have had an effect. References to community in the academic literature often focus on the relationships and interactions of individuals within a community, as well as geographical proximity and emphasise a sense of belonging and shared values (Osterman, 2000) . McMillan and Chavis (1986) describe four elements that make up a community including membership, influence, integration and fulfilment of needs (McMillan & Chavis, 1986) . A sense of belonging and having your needs fulfilled (particularly basic needs for autonomy, competence and relatedness) has been shown to positively affect overall experience of wellbeing and health (Ryan, 1995) . Within these definitions, the school community, which can be distinct in its norms and values from the area in which the school itself is located, must therefore be considered to be at least as influential as the geographical area in which its members live. Kandel (1986) highlights the strong adolescent sub-cultures that have emerged in adolescence with the onset of lengthening schooling and reduced responsibility to become part of the health among adolescents from areas of deprivation in London labour force. The influence of the school community is often not considered beyond its role as a learning environment with the emphasis on achieving qualifications, however, adolescents today spend most of their time at school interacting with their peers rather than their parents. Studies show the key role that peer groups in particular play in influencing both behaviour (Fitzgerald, Fitzgerald & Aherne, 2012) and psychological wellbeing (Resnick, Bearman, Blum, Bauman, Harris, Jones, Tabor, Beuhring, Sieving, Shew, & Ireland, 1997) .
This can be the case even when individuals do not experience their membership of the school community as supportive. Previous findings by Osterman (2000) suggest that multiple dimensions of behaviour may be influenced by the experience of feeling accepted at school, but that schools "adopt organisational practices that neglect and may actually undermine students' experience of membership in a supportive community." (Osterman, 2000 p.323) . A systematic review looking at peer effect on levels of physical activity in adolescents, found not just a positive association with peer support, peer acceptance and peer norms; but also a negative association with peer victimisation (Fitzgerald, Fitzgerald & Aherne, 2012) . In the case of psychological wellbeing, there is evidence that the school environment can be responsible for more variance in emotional distress and violence among students than the family context (Resnick, Bearman, Blum et al., 1997) . It is thought that peers are more likely to influence adolescents through modelling, while parental influence is thought to be more strongly exerted through norms (Biddle, Bank & Marlin, 1980) . While associations between SES and health behaviours do exist in adolescence, they may not be as robust as those found in adulthood (Hanson & Chen, 2007) ; and some of the positive effects of school community have been shown to be strongest among schools with the most disadvantaged populations (Battistich, Solomon, Kim, Watson, & Schaps, 1995) . With this in mind, future health interventions at the community level would do well to recognise the critical role schools play in the development of adolescents' positive (and negative) experiences of community, and the influence this may have on their subsequent engagement, motivation and participation in positive health behaviours.
